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FOREWORD 



This Indian Standard (First Revision) was adopted by Bureau of Indian Standards, after the draft finalized 
by the Meteorological Instruments Sectional Committee, had been approved by the Light Mechanical 
Engineering Division Council. 

The accurate measurement of wind speed is of great importance in meteorological research and practice, 
agriculture, transport, shipping, industry, engineering and in many other fields of human activity. The 
simplest and most common method of measuring wind speed is by the use of a cup counter anemometer 
in which the run of wind in kilometres and its tenths is indicated directly on a revolution counter. From 
the readings of the counter at the beginning and the end of a specified period, either three minutes or one 
day, the mean wind speed over the period may be calculated. However, with the least count of 0. 1 km of 
wind run and the recommended minimum sampling time of 3 minutes, this type of cup counter 
anemometer is suitable for the measurement of wind speed above 3 kmh -1 only. 

Specifications for cup counter anemometers in use at meteorological stations in the country have been 
prepared by the India Meteorological Department, but no Indian standard specifications for these exist. 
With the increasing manufacture of these instruments in the country, the formulation of an Indian 
standard for anemometers and their certification by BIS has become necessary. This standard has, 
therefore, been prepared in the interest of standardization of anemometers in use for the country and of 
accuracy in the measurement of wind speed. 

This standard was originally published in 1970. In this revision, for the benefit of the users of this standard, 
all the amendments issued to this standard from time to time have been incorporated. 

In the formulation of this standard, due consideration has been given to the requirements laid down by 
the World Meteorological Organization, Geneva. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

SPECIFICATION FOR ANEMOMETER, 

CUP COUNTER 



(First Revision) 



1 SCOPE 



This standard specifies the requirements for cup 
counter anemometer for measuring the wind speed. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text, constitute provision 
of this standard. At the time of publication, the 
editions indicated were valid. All standards are 
subject to revision, and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of 
the standards indicatd below: 

IS No. Title 

292 : 1983 Leaded brass ingots and castings 

(second revision) 

6527 : 1972 Stainless steel wire rod 

3 DESCRIPTION 

The instrument has a cup wheel consisting of three 
conical cups with beaded edges, free to rotate in a 
horizontal plane. The cup wheel spindle is 
connected by worm gearing to a revolution counter 
mounted inside a waterproof housing. The gear 
ratio between the cup and counter spindles is so 
chosen that the run of the wind is shown directly in 
kilometres and its tenths. The counter mechanism 
has five figures and reads up to 9 999.9 km before 
repeating itself. 

4 MATERIAL 

4.1 The material used for the fabrication of the 
cups shall be copper sheets of 0.71 mm thickness. 

4.2 The cup arms and the fixing sockets shall be 
made from brass rod. 

4.3 The body and lid of the anemometer housing 
shall be castfrom brass conforming to IS 292 or gun 
metal. 

4.4 The centre spindle shall be turned from 
stainless steel rod (non-magnetic and non-rusting) 
conforming to IS 6527. 



4.5 The worm on the centre spindle shall be cut 
from gun metal or alternatively manganese-bronze 
or phosphor bronze alloy. 

4.6 The worm wheel and the spider shall be made 
from hard brass or gun-metal. 

4.7 All other metallic components of the 
anemometer shall be made from brass or gun metal. 

5. DIMENSIONS 

5.1 The general arrangement of the cup counter 
anemometer shall be as shown in Fig. 1. The 
dimensions relatingto body and lid given in Fig. 1 
are recommendatory and for guidance only. 
However, the dimensions relating to the rotor 
assembly (sensor) shall be as given in Fig. 1. 

6. GENERAL REQUIREMENTS 

6.1 Cup Rotor Assembly 

6.1.1 Each of the three rotor cups shall have an 
internal diameter of exactly 127.0 mm and be 
semiconical in shape with beaded edges. Any 
alteration in the shape or dimensions of the cup 
rotor assembly or cup arm is likely to result in a 
departure from the desired ratio between the cup 
rotor revolutions and true wind speed. 

6.1.2 The three cups shall be fixed firmly to the 
central spider in a perfect vertical plane in such a 
way that they are well balanced with each other 
without showing any bias to any particular position. 
The mounting of the cups shall be firm enough to 
withstand even a wind speed of 200 kmh" 1 or more. 
6.13 A brass tube shall be soldered below the 
spider to serve as a rainguard. Alternatively, the 
spider and the rainguard may be made from a single 
piece moulding. 

6.2 Centre Spindle 

6.2.1 The spindle shall be supported at both top 
and bottom ends by suitable ball bearings. 
6.2 2 The ball bearings at both ends of the centre 
spindle shall be force-fitted. 

6.2.3 The worm shall be fitted friction-tight on the 
spindle and fixed to it with a suitable tapered pin. 
The spindle with worm shall be truly vertical. 
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All dimensions in millimetres. 

Fig. 1 General Arrangement and Dimensions of Cup Counter Anemometer 



6.3 Worm and Worm Wheel 

The worm wheel shall engage true with the threads 
on the worm without friction. The worm wheel shall 
be secured to the shaft of the counter by means of 
a steel pin. The gearing ratio shall be such that 32 
revolutions of cup rotor produce one revolution of 
the worm wheel. 



6.4 Body and Lid 

6.4.1 The body shall have a brass or gun metal 
cover plate and a clear glass window for viewing the 
counter digits clearly even at an arm's distance. 

6.4.2 The lid casting shall have a suitable hole to 
take the spindle tube. The counter shall be screwed 
to the underside of the lid by means of a mounting 
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bracket in such a way that when assembled the 
worm wheel shall properly mesh with the worm on 
the spindle. A suitable washer shall be interposed 
between the body and the lid to make the whole 
assembly waterproof. 

6.4.3 Drill a small vent hole of diameter of 1 mm 
at one end of the base of the body to drain out any 
possible accumulated water inside the body. 

6.4.4 Suitable provision with rubber washer may 
be made in the body for oiling the worm/gear from 
outside. 

6.5 Counter 

6.5.1 Any suitable non-reset direct-drive 
revolution counter adding one count for each 
one-tenth revolution of the drive shaft in one 
direction or ten units for each complete revolution 
shall be used. The wheel and the shaft shall move 
as one unit. 

6.5.2 The counter shall have six wheels capable of 
moving with minimum friction. Five of these shall 
be figured and the sixth unfigured. 

6.5.3 The wheels and pinions shall be of any 
durable light material, like high impact polystyrene 
or high density polyethylene or nylon which shall 
withstand wear and tear due to constant motion. It 
shall have a centreless ground stainless steel shaft 
and sintered self-lubricating bushes. 

6.5.4 The figures on the wheels shall be 
permanently etched or engraved and shall be about 
7 mm high. The figures shall be filled with 
permanent white pigment on a jet-black 
background. However, the figures on the last or 
fifth wheel shall be filled with red pigment on a 
white background. 

6.5.5 All the wheels have to be so aligned that on 
viewing, all the digits shall be clearly visible and 
they should be perfectly in a same horizontal line. 

7 WORKMANSHIP AND FINISH 

7.1 All the moving parts of the instuments shall be 
so assembled as to operate with minimum amount 
of friction. 

7.2 The external surfaces of the anemometer 
shall have a smooth and permanent finish. 
Suitable primer and finishing paint shall be used 
to protect the exposed surfaces of the instrument 
from deterioration due to exposure and salinity. 

7.3 The ball bearings and other moving parts shall 
be clean and suitably lubricated with light 

antifreeze grease. 



8 TESTS 

8.1 Balance 

The three-cup assembly shall be perfectly well 
balanced such that when the instrument is held 
with the spindle in a horizontal position, the cups 
do not show any bias to any particular position. 
This test shall be carried out in a place free from 
draughts. 

8.2 Bearings 

When the cups are spun for 30 seconds in the 
direction in which the wind drives them at a speed 
of one revolution per second, they should continue 
in motion for not less than 60 seconds. This test 
shall also be carried out in a place free from 
draughts. 

8.3 Counter 

8.3.1 The last wheel of the counter having the red 
figure which denotes the one-tenth kilometre run 
of the wind shall move by one count for every 
32 revolutions of the cup rotor assembly. 

8.3.2 The red-figured wheel shall remain steady in 
front of the window until the cup rotor assembly 
completes another 32 revolutions when the wheel 
shallmove by another count. 

8.3.3 In the steady position, all the five figures 
shall be completely visible through the window and 
they shall all lie on the same horizontal line. 

8.4 Accuracy 

When tested in a wind tunnel, the speeds calculated 
from the readings of the anemometer counter shall 
agree with the true speeds within the tolerances 
specified below: 



Speed 

Below 10 kmh~ 
Above 10 kmh" 



Tolerances 

± 1 kmh" 1 

± 10 percent of true speed 



8,4.1 The mount cup wheel shall start rotating 
uniformly at a threshold speed of 3 kmh -1 or less. 

9 MARKING 

9.1 Each anemometer shall have the following 
information engraved legibly and neatly on a 
name-plate screwed or cemented to the lid -of the 
instrument: 

a) Name of the instrument 'Anemometer, 
cup counter'; 

b) Manufacturer's name or recognized trade- 
mark, if any; and 

c) Serial number and year of manufacture, for 
example, No. 123/1997. 
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9.2 Since the run of wind past the instrument is 
measured in kilometres, the word 'Kilometre' shall 
be etched on the body of the instrument below the 
window and not inside the window. 

9.2.1 BIS Certification Mark 

The product may also be maked with Standard 

Mark. 

9.2.1.1 The use of the Standard Mark is governed 
by the provisions of Bureau of Indian Standards Act, 
1986, and the Rules and Regulations made 
thereunder. The details of conditions under which 
the licence for the use of Standard Mark may be 
granted to manufactuers or producers may be 
obtained from the Bureau of Indian Standards. 



10 PACKING 

10.1 The cup assembly of the instrument shall be 
dismantled before packing. The cup assembly and 
the body with top nut and washer shall be wrapped 
in water-proof paper and placed m a suitable 
receptacle in a wooden box or thermocol box with 
sufficient packing/cushioning material all round to 
prevent any risk of damage or deformation of the 
cup or the instrument during transit. 

11 TESTING AND INSPECTION 

1-1.1 Each anemometer shall be tested individually 
for conformity to all the requirements of this 
specification. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods and 
attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publication), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue 
of 'BIS Handbook' and 'Standards Monthly Additions'. 

This Indian Standard has been developed from Doc: No. LM 21 ( 0229 ). 
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